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I. The Radie Jntlon chi=1 '

o hathng ) -
tadie emuninuom between the opu-nton of swihehing yards ad Losametdve oD
\gﬂ F
g‘u\ars';\ [ naw used at most miboing yards. The use of radie commnigations in the
ma ¢ S da
::hs&’e'yu-d cuts down the time for rolling gLeck turnever bY 16=25%, increases the
produckivity of yard engines by 153, and cuwts down idle time of the cars by . For
this type of radio communications, & spocial radie ptation, the ZhR-1,hna bead hevel- .
e ? ¢ YT T I [ e S P outd

oped which pcniu o4 0-0aLaR- SALO comunication M sacamund:

caf'.:nnvwit.nout rotunang.

For the development of the JhR-L. ‘he following wera amarded the Jtalld briae
L, M, WiKhalenko, Aipestar ¢f the werk, a. F, Yarro-ist 0 2, 3inni4ov, and o K
Spabayey, o0gr3 of tha rlant lmenl aozitakily, and N ) Metass, nar of Lhe winidt
of Trapsportation.

The eonstruchisn of tha nt.' is Bs follows: the tLrananitier rueniver, and rec=
Lifiers are moante.) sn vne COXAN chassis encloged in & heraetical Ly=-saaled 1ron
sablinet nen the sabinet {g eonusl, the t tuning rontrols srnnot he raached. The
cabrinet 13 tnatalled in the right slde of the Locamotive.

The control pansl, which contains the dynamic leudspoaker, 8 microphone with
a g”;.e:i;g-’ﬂ‘ and the supply xilfe cwiteh, is uuaﬁended from the roof of wav
sngineer' s cab. '

The type 7hR~1. radio statlion is also used in large rallroad junctions for com:

Joe ~
municatlon between the englneers of the swibchim, ‘;qwhc,a.nd the switching daapa’ cher

e"'v;ﬁ g 93 iomn
which provides operatiwaal control of the cn.h» any section of the g-ul. .
iscently, the radio station “hitel has also come Lo be used betwoen anglnenrs .n

a run and the train dispatcher in order to see that the time-table 1s observed and to
gre: &

M holding up threugh trains.
/men the mmber of radio communications is ineroased, & greater wave band must

be ocoupied in order to elimimate ml interfersace. Simulbtnecus epeation of
several score radio stations wi.thin a limited area without mutual Lnterference La

possible only in the i ultmboft-nn band. (_‘.mdon Lo ultrashort waves is
&\ s
| the eoaing thing in wad rellread tmpm

‘ "
s " . . “w- .,4:-;.....».“&- <y - = —hw-q—ﬂ-n&« pond g ot ioasal.auln = . s
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gach ZhR=1 radio station is designed for operation en two posaible wavobengths
batween 114 and 142 m, the wavelengths differing by & frequency of 'usé ke, The mna-
ver oseillator of Lhe tranmitter and the 1ocal oscillater of the rechiver are uoth
erystal-controlled so that the frequency will rasain constant over wide changes of

.

- o
the anbiont temperaturc. 3incelbscause of operating bonditions) the receivor on the
locomotive and at tha dispatcher'e office nus£ remain on at all t.:um‘.' the recaive:

has a device wihich blocks receiver output in the Bbsence ot v‘ﬁ‘oﬁ. signal if b- a
et T
topdmpance Wilh & levol lower than that of the un‘d aignal entors the dxpmit.
Figure 322 shows a block diagran of the Zhisl radio station, Thore are four

pussible types of oporation, any ono of which may be used, a3 shown in Table LY,

No of Type of Uperation 1 i1 I Iv
) Tranmiltier Frequency f, ! r 25

Local Uscillaor m"cy £y fs ts g

had!o Station ubarml.j Juplex 3implex ‘

Types ol opardtion TI. and IV are characterized by the fact that ons of the
crystals, hav.ny 3 frequancy of elther £y or fa, Ly used to cont.rol the master 03
eiilator of the tranamitter G, while the other ls ussd to control the local oscilla-
top o the pacsiemr 1o Lhase Lypes of operation, ‘the tranamitier is comnectel up
in a threo-stago circuit with grid modulation in the last stage. Two rediomkxicka
) stationa designed for operation on the same communications line must have identical

e,
crystals. ‘ihen two radio stations opu‘ﬂfo-hhﬂ type of operation III or v,

&Y ‘o « oo m 18 abVBined
e s \hen the microphone switch is .
1o " I SEW

4

pressed, Wf tho'dbu in the preliminary stages of the tranmmitter am

f/:....‘

suppdded and M-ﬁ the receiver tubes Aecebmewed. ... ..
Duri.ng reception, the microphone switch must be released. in order to supply

[ ' P Qe & !

the pM the receiver tubes and mft"ﬁ transaitter supply.

L Gesmwnioabdon %n sinplex omtimm at both enda,en e same wge:;

| ":: _ length, e carreaponds to the frequency fy or tgi) The frequency difference F
) lzl-rzt-f,u.qmzommmm.rmweusékc.
Types of operation I and II are charasterised by the fact that the local oscilla-
!‘ tor of the receiver is used as the saster oscillator of the tressmitter. In these
| types of operation, the Alater G is switched ever to mwdiliary cJt’uuon, _ \
1' _ T -spyemeppnmewePer et v SR
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a0 that the trasmitter them has four stagea., Types of sporeticn I or II @y weed fa
the duplex system of m&l& hm 'ﬂ"'um-.-u’m-u - ooe
wavolongth &% cue end of the 1ime and w the bz Wivelength ot Lhe otber end,at L.0:,
the nuu-l--mmmuuwummx ab eas ond and type of epere~
tion II &t the cther end, In Guplex eperetiom, the trepemitter is switehed in With
the ncropha'\i switeh dur:l.n'c treasniesion, while the recsiver remains on all the time
o0 that & cemmunicaticn can be sest without waiting skl watil transmissicax ends 3
from the other end ef the dne. | |

The schematic diagram of the ZhR-1 transmitter is M in Figure 32).

The first stage (tube ;) is an electron=ceupled caclllaber.

In the plate eirodf. of the soceand stage (Li), the choke coil Ly is used as 2
plute load instead of the usual tuned circult in order to cut down the number of ele-
monn/ requiring readjustment when tho trensmitter is to de changed froa one fre- '
queney fl to the other £3. ‘Tho third output stage Ly 13 inductively coupled \Ivit.h the
antenna, The tube Ly is used for af saplification. The resistors ry and ry form the
negativa feedback cireuit. The leading eoil L with variable mduémec is used to'
tuns the antenna to resonince. When changing from one wavelength to another, along

_ with changing the crystals, the mm capacitors Cy ard Cj must be imbepchanged in ar— -
der to tune the plate clrcults of the first and third stages into resonance at the

! wavclength generated. The tranamitter circuit for simplex oporlt.lon is shown in Fig-

‘ ure 3231 in duplex operation, the master oscillator stage (tube Ll) becomas an ampli-

fier of the oscillations generatéd by the jocal oscillator as shown in Figure 324,

For the tranmmitting sntenns, & wire 7-8 m lomg on the lecomotive and 10-12 m
long at the statiomary point is used. The power delivered by the transmitter to the
locomotive antenns is abeat 2'w, and to the stationary antemns, about 5 w.

secsuse of the limited dimensions of the Leoomotive antenns (h=2 m, b=6 m),
it‘u efficienay is low. " ‘ ' \

The effective height of the antenna is

~ ’ Ak .-.-..2-((—""'"“"‘")’ L78 e
Y Caee T A’ = A/ alhré) 2Gré) .
The radistion resistemce of the 'M. sosaming A = L8 m, is

R * /u;rt(!{.)‘- 160 »-‘(l;-,b;) Ve 0,953 ohn.

1 The nsturel, wavelength of the detsnan b5 - o
| W (M}““!".“. (e f}‘[a.vrfa‘.)a w:“-'

+ o

J

N by . |
P P B O S L Ik o i
RDP82-00039R00071001300 i e g a1 ] |
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The lees resistance is ‘ ,
A-L- 7.&!. 236 ehwmi.

R 2 r .
Thus, the ofﬂcioney of the antenns i3

Yln'ﬂv',:.' 2_}.:_2_’_';%-. 0.0147&:’-4’7‘

’ 14 Fod
he .ﬁﬂl radié ﬁ"j .
' . J7 mw 002 W
Pz ™ a ﬂ‘ - -3 00’
t

The fleld intonsity created by the loommotive radic station can be calculated

approxinately fram the following Hhtiofhi)t
Enr * 3 10" == S,

~
d
J- * 0.? . ____.-—'-—-"' Lol
where S = . P x o —_—'A'r..

aspsoép

% /
assuning & soil eanductivity & f 10"13. we find Lhe greatest diut Aiien, WAL

I"o’l"lal'-
.1, the range o a'fi'.i%u d = 6 !
o it gt ol
s . 2t I5-L P S

Telderde o 2t
: The fleld intensity i.a. t\'mrx'ef'}:roo.6 — »
i [’U = < " e m———— s - 2o & I LA v
: The receiver circuit for the 2hit=l radle ststion La snown in Figure .

2 295,

The

input T which is {nductively coupled with the antenns, consists of two tuned cir-
m redieas

cuits very coupled, which wealtens the coupling batwaen the tranamitting antenna

| and the amplffication stages of the receiver in duplex operation of the radio statiom,

! The tube Ly is used for rf amplificstion. The cathode and the first twe grias

| of tubs Ly act as the. escillator triede, which is c.ryabal—control.lod. in retuning

s

the receiver from one wavelength to another, the crysul is changed, &s are the capac-

jeors Gy and Gg of the vunod {iruiie SRR ke and the eapacider €3 in ne

piate eircuit.of the rf wmplitier, As 8 rsult of applying an altemating voltage of
wurrf‘quoncy ty (er fz) ttift:”efmt grid of tha tube L, and an alternating voltuge of
of the oscillations moiw‘)-mq F eraquanty T (ar fy) 4o the fourth grid, & currert

of the di.ftormu troquency f£4 © |£1 - 12‘ cqul te 436 ke, will flow in the plate
it of tube lp L& the

3 _ circuit. The load for this aft i~ current in the plate circu
4of transtormer L mmmammmu(uma)ucmwm
with the control grid of tubs Iy of the cransuitber for duplex operstion. The fol=
t lewing 'hcolgﬂm.w upluiﬂ-dththqwtmtcnqr 11 as & plate load.

l T ) i’ :
" ' oy ' *”7", ‘. i . J ‘l
P . :‘

ey O
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the triode section for aplification of \he digaals.foen the detecter, The last stags
Ly is & power mplifier, " - =
We now oonsider tbe principle of eperstion of m,‘muuo volume comtrol. A
punmwmm;u .m.mnmzﬁn_m of dlede 37 frem part of
the MLM&Q“QW'CMMA#&{MM%M“ to the ¢
plate. This M curremt will preduce & veltage drep across the resistor ra, 5o 5
. mzm:wzmhmnpnum-wnnu-
0 "o~ ir
\bon there is ne aigoal to the receiver iaput, ey Wil be positive, This posi-
tive voltage will be applied to the contrel grids of the tubes Lp, I, and Ly and : .
viue grid currents will flow in these tubes. ‘When these grid cur::ma flow, the ¥
transfer oconstant of tbo 1nput ?-’-‘6-":1, and the amplification factor of the rf

anplifier K; and aixer Ky will be relatively ssall, For s low voltage gtho re=-

ceiver input, the voluce:‘n the detector input \§ will aleo be relatively small.
The voltage Uy Le fed threugh the capacitar G 0 the plate of diede 2, If Uy< ea,
there will be no detection offect in swe diode 2. Detection will not occur in dlode
1 either, since for a lew veltage on the receiver dnput Uy < [Bgh the potential oa
foive il will be continueusly negative, Thus, for a low voltage on the re- .
ceiver input, there will be noff voltage at the receiver output and the receiver will
be bleeked. If, on the other hand, the voltage st the peceiver input is sufficiently
great, Uy will be larger than e, the detoc@ionﬂ%;ocesa will begin in diode 2 and the
current } will increase. With an increase of i, the quantity

‘ oo~ erk
vl decrease, 8a & result of which the coetticlents Bin, Ky, and Ky will incresse,
and thus the voltage Uy st the detector input will also increass. The increase of Uy
will lmomass continue b until the voltage ¢y reaches & negative value for which
the coefficients Ky, Ky, and Ko '& saximn, R ‘rwnﬂ.c&ion in the first
thres stages of the reseiver, the voltage U will beoase larger than the blas e, )
the detection process ‘wﬂl begin in diede 1,and ."‘u"ﬁu voltage will sppear at
\ne skt recelver cubput, Thus, the receiver will start.to eperate only when
the tmput veltages kum exseed & u:w.u lovel) censoquently, interforence -nwm

upmo;vduﬁh}h shoemes ¢f % 1gml will net be ressived, if Wi

i e
4
H
¥
t
4
¥
i
T
%
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level is bommum‘&"m ‘lbnuuohnl at l.hcminrl.uin-
N propecBone/ B
put for which the receiver will start te operete fw:'
t.h- voltage g taken from the petenticmeter rq. : ¢
Thowtubes 1, q.mhm-&mmmm:mmnu
'igpmin f & abarp increase of the input veltagd the veltage ¢y determining the grid bias of
these tubes becames highly nonun‘. the mmplification of these tubes decreases 5o

praslially coufa?
that the voltage at the receiver output r-d.nl almmob~washemged. The dependency of

the amplification factor of the nednr l upon the voltage at the input Uy, !u shown

in Figare 126 (for different values of g taken from the potentiometer).
i The roceiving: antenna(on the Locamotivd) iz & wire 4-5m lond'and a wire 67 m
! J.on’s at the statiunary equipment., The cutput power of the receiver 1s about 1.5 w.
. A ochematic diagram of the power pack for the Zhil-l redio station is shown in Pigure

12, .
The prinary winding of the ‘u-mtm has taps for connections t.o oithu- a no,
aeeonduv
110, or 220 v ae line, ine first ; + winding of the transformer is used to sup-

ply the rectifier -4.::31 00 v h—ldfn the plate and screen grid of the out-

jut stage of the transmitter. The second winding supolies the rectifier which de-
livers +220 v to the plates of the rest of the transmitter and receiver tubes. This
rectifler 18 alse used to supply the microrhone and the potentiomuter. e

The third (se.condary) winding lnpp.u.u the bias rectifier for the last stage.of
the transmitter. The filamert vd.ndi.ng di/hh nm is alec used for the fila-
ments of all tubes except the output tube of the tm-ittl:hg;s“ %ﬁﬁﬂsﬁou isa
separate secondary transformer winking. -

An overall eircuit of the radio station ZhR-l is shown in Figure 328, If the
transter ewitch P is set in the firet w'(I) or second {II) peeitions, the redio
station is connected up for duplex operatien; the third (III) and fourtld(IV) posi-
tions correspond to simplex operation. In the tumed rf eircuits of the transmitter
and reciiver, there is' a ldwubl; oapasitor comnected in parallel with the main

Tonig =
capasttor for fine taning. ' The,indlester U #‘i“""z"f}‘“""““' of e
current in the antenna when the latter to Nulunu‘. The plate voltage is fed

umummmw'metumm«mn. The winding of relay
nmcuuwmuomumwmpumm;gm. Carrent will |

I R . C
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nnmmgnmmmatm%mmuu@_mr - o
the @Nlpﬂlh_ﬂﬁ”lﬂlﬂh?gotwml

pertable unit W &8 proseed. _ .
During tuning o:zumuwmm-. tbww -
it T i 4 o’:‘uk-"'x. 2, 3, or b of the costrol plug (kel).
The windl.ns"ar relay R san be connetbed-abo-tin W ensrgized chwesit during tuning
i -
of the radio nQ\tti.on without using the switch by utu.ns the tumbler awitch T in pos

U.cn 24 ,
tech
fhen the receiver is set for the highest possible seasitivity, the Jwp switc
e heck
K in the detector cirduit is oponed, The copper~axide wiliaeter KV is used to ¢

. The mmmsxkmgockyx
the voltages in the supply circuit on locomotive radio stations :
: he neon
amall u Ly 1s ased s a voltage indleator in stationary redio stations. nec

/:“'“W Iy and L, indicate oz powor off and on to the transaitter and receiver.

i Y
e ey oon
xe| 4&' i

=" ;_;...&u’ B
3 3 lind
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LT Tprinds Necillabore
“tan problen of generating sactilations becames aore complox as the waveLsngth

Lo adn phorter, With an increage in frequency, vhe melwwef capicitanced connac! ad
o oara.el (pATET wargy / W""W the eapacitance of circu.n \nrhg
comodnod in series (qmﬁduczmcn mﬁ'&n& tm
o h low intarolectrede cap-

-

semenaad . AN0 anduchances

kg ol cdly - "“
| pemenens (AT e Lonlarly)”” Thorerore. spocisl small tubed wit

- ERES

S
4 tanca' anl Inw".nductmci'm ara uae} for the gensntl:n of EXRRErsuper-

1
high frequensien. 1 usng NmSabawe tubss. We must Kee: in mind that the \pteralsi-
“ry ,u,-'/'ua /

Ire PEr g N )
VoA thpathtance and 1rad Laduer anies wh WMWM’

’

e AL fﬁfanm.*m’*-th"‘mw WY e Lhe gat -3t ion current and p«maai‘nle p.Ate

Y S AR T L? Lhe dimansion® A ke ma B T

Coaa, e T T RAL W L LY

[T T CE L IR DU CLargte anyrant when all the llnear Almengions W
" Eher 4 ihe A0 CLANR St L Er.
i
J T PO eal o v ohuin diimsate walll care aardtawn pfor tie
Cpregiae NI e i Viar s an. Lol Lradietanas . e A’ 13 muds of ‘af throe |
|
Coaplea Atrast PR ET TUSEE AL LR At the tireail, the anipling belwaen zircaite

oo 2 ..
Shtve. s wr tALe 38 ! 12 pOusible. Sop tnis parposn, onh o e shrewata (1 33 W

el monin e T LWL ure 190) or lome ® =0 LIbURS 293G, reure L ively
s e 'Fig‘rﬂ 738
b e € e 30T e « i.,,. ohe soupling betweed sircusts 11 and Tilw. e
I + K
“, et Lot wb AR sorewaty 1ound LII (Elgars "9] and conasasnt .y the “.rtust {

PRSI 4S E i

| '] ) b
. PRI shauld he nemt afliclient. ur eonnocting in the pLat

Al il aas
Laduet gice Lown sariow +ith a blocking capaciter Cp and & choke coil Ly n the grin
.ipsalt, we obtalr the brigge eireuft shown in rigure U0, .

tn sl this sircult, the capacitance of the oscillatory clrecuit for ohtaining

wyves as short as posaible 1s determlned only by the .capacitance of tho tube Ltaslf.

Tre mopeidsashec condit.ion gonrn.lng bridge balance 1g the equality:

! wf ¢

Jqen this equality holds, the current i, flowing i in the plate elpeult in one

diagonal does nob devolop & potential diflerence Ug aeross the grid-filament teminals

in the other diagonal.

IR wnuwuq mﬂ‘ww“"’
s
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T DIREIMERTIT.

In other works, when the bridge is balanced, there is no feodback . in the sircult,
solf-axsitation i impossible, and the cirouit can be used to generate ogcillations
1! Lndepondent exoitatdon ig used. The féedback necesoary for gelf-excitation ¢An be
obtained by making the mam propor change in t.he industance of the grid choke co‘.l L
If we do not show the X olemonte of the cirouit found within the tuba itasll, tre
eiroult, shown 4n Pigure 0 takes the form ghown in Figure 31, whero the plate cir-
euit inductance L is taken care of by a short lead comoet: the plute of the tube
with the blockin; oapaeltor Cp. Samotuua the inductance connected between the gria
and plata is takon care of by a short~circuited two-conductor !aederf?iguro 3,23
The feelar is short-circulted for rf eurrent through the capacitance Cp in order ‘.ML
the puAte clrcuit will be tsolated from the grid clrcuit for the de voltage, iy mow:
ing the zapacitance Cp along the fooder, we slmamgm can change the length of the [wad-

nrlQ Zorrespondingly, we change t.ne iniuctance of the plate elreult L:

LY T AR N

o 2

ani the wuvelength of the oscllliat ions generated. In order to cut down 1nases in the
Lwo-condustor fesder zircuit {n tha plate—grid cireuit, this vype of feadar i» repla:ed
by 4 concentric cable. In order to obtain omisseessa the shortest poasible waves,
the capazitanca of the oscillatory circuit must be mde minimul. This a capacitance

1s decarmined oy the capecitance between the tube electrodes, which has & & definite
value for o civen tube typs, and the capacitance of the Lube ulectrodes witll respect

to ground. The pl.ne has the f highest capacitance with respect to groudd.

If one end of the filament 1s grounded, the plate<to-ground capacitance Coung will
pe actually connected in parallel with the plate-to-filament capacitance, thua mma;
ing the total capekitance of the oscillutory circult. In order to eliminate the cap- _'
acitance b_._. Srcm the oscillatory circuit, the rumnb must ba misolated fron ground
for the :f';:x:rent, and that is why a choks cedl (Figu.ro 4,2) 1s used in the filament
edreuit,

In order to obtain high power, we can use a push-pull circuit, in which the two
conductors connecting the plates and gridu of mf tubes can be considered as a two-
conductor feeder (Pigure %3), The plate and grid choke solls are oonnscted in this
eircult to points of the feeder at which a veltage node will appear. Another -m-h—
tionot the punh—puueueutthuwinnmﬂm. ﬁmmfuwwl 1

and 2 = 2 serfle respestively for changing the wavelength and pogulating feedbask.

AN
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The design of & trisde wisreshert-vave esciliater should take imte acceunt the
fact that(Rs supeThigh ETquensies) Whowim-dasetheneb the peried of oscillations
becames oemparable with the transit tisd The maximm velecity ef aa sletron in
the filamemt=plate apace is

re 6007 & I .

The average valocity ia

Va' 2 _;_: Vv = kL /“-v E .

If an alternating voltage wu = U‘oocwt is applied to the p'ﬁ of the tube, the

alternating cemponent of the plate current will mo according to the relationship
A A A (c-6)) ¢ I, oo [wC- 9],

where Ot %, is the angle by which the plate .current lago the grid voltage and ty Lo

the translt time,

The tima t; 1o mmmmx relatad to the padius of the plate ry {with the length of

Whe electron trajectory) by the tollowing equation:

» ‘

Yo -8
Vou
Thus the angle of lag is |
.
g= om b . E X Srogr o 2m IRIn L .60 8T -
' Yo F L S 2 2wT/f -

or, expromsing the angle 7 in degrees,

g . Jezoe o ZlIt 00
' ) -8 4 2 ' 2; )

where r, and 2 are given in meters and Eg is the pilto voltage in volts.

A phage shift @ between the alternating component of the plate current 1, and the ‘
aitamnating grid voltage Il can obviously eccur only if there i3 reactance in the ac
2ireult. Conasequently, the plate resistance of the tube for superhigh frequensies
should be considersd to be the cemplex impedance -

Z; = P * 7 X
in which the reactive part dapopdl ;\ the angle ﬂ:
foe 0 v B
The aquivalent circuit of & vacum-tube oscillator for superhigh frequencies
(Figure 345) is determined by the dependency of the plate current upon grid voltage:
Uultiplying both pmrkx sides of the equality by Z and remembering that U, = I)2,
we obtaint ' ‘

L-o(rg) | |

U P e
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P If in the first approximation we dhronrd 1esscs in the circuit elements deter-
mining feedback, the ratio + should be a real maber. FPor this, the retic —!i
sheuld also be a real numRer, L.o., the olrcult must be tuned relative to the fre-
quency of the first harmonic of the plate mon@, 80 that

& = R */ X '
wnhere - j-‘.
/z' R¢

: Thar, Yne voltage at the terminals of the eircult will 1oad the current I; by an
angle 7, se that the useful rpawar is
£ = ;{. Gy L) oo &,
The shorter the um{"".m graator £ and coasequently the less uwseful power P\
obtaaned fram the tube and the mmxkk lower the efficiency of the vaouum-tube oscilla-
. tor. The triode can be used for the generation of mEf superhigh frequencies in the
RelRY afus and.@8%er wave bands.
ixample, t.:alculau{an oacillator for a wavelength of -1 m, using a G464 tube.

"

P sapgeteprs ol the ube are:

f'” - -2 Cc'” - /0’9 by /J J‘o
1/ & " = -
[ R e oo o 032, ";‘ v M0,

T e D mE, rm et o f e 2 Bt P mm, red.vi o €4 Tagse ppt ! Y -
o gesye the wakimurm gk pulse plate current as

- - 0¥ s

L. PX)

;= wziect an operating angle 5% 90°, e find the functions of th: operat.i.ng angle:
1 0.8, o, : QN o T

”

The amplitude of the first harsonlc of the plate currenb is
7z INIA' » Jv 04 = 0d 9

-

Conalderin. the sharp tise ipioauEW circuit’ at superhigh frequencies, we.
sssume a circult impedance of
/ Z| = 4 000 JSL.

The amplifude of the plate voltage is
Us = L, & = 0.3 1000 = 00 V.
a .

-

The qoofficienh of utuiution of the plate voltage is
R i ' E - ‘ - a._'gg K3 d ’ : “\

-

[ e

| ![
; The phase shift m¢.'|.¢ bctmon the p.\fto ourrent and the ghid vollage s i
‘ PR XX
!' ¢ ¢ Y 2 ... L
i whore r = rg = T ¥, 2.25-1.35*0.9‘“%0 dithmo thm.m cathode ;
| ' : ~ . i

7 '
N . . i : ol i e b ui -
,.x.u.,&-b‘wd"“"‘“‘ i it IR o s TEW e T

|
‘ s PO
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| O puiTRERTI
and thus ‘ ? |
@ = 260 102 QLR 5 pest
' 1 ! feeo

The active component of the given plate resistance is
ﬁ' . R o = ¥a0:d v 2R, 00 L.

[
The reactive component is

| X, = R, fin @ » 22, P00 Tam WS = 5 900 -
. - .

| Thus, the plate impedance of the tube is

! ’z [ e ’F +x~‘ /“ POO'*\"WQL » QZJ‘OO.A‘I.

The oxclitation voltage in
y - CT ® +2]s0 2302 QR (22,6004 000) = 153 v

“as irud bams s £ - - Yp v 6 -0 (6 ~Ey=tsem &) -

- - goxa (Soo-r00) = =12.5 ¥

. ‘Le J2 eamporiant af Lhe (Ytte duvrent s
. . ¢ o.M T ] .
b 4 - z'”‘. e 0 ® 0 0 74 0 7 é

the applimd power fo

e E,u = SED.C.0AT ok £1.0 w
S ndelulopotme L 0
c . w T P 3‘ 200 0288 YT T2 67 w,
oy - ! ]
Sorpalen 1y
vir )A\\ L ehms AT N
= L. e €. 5 - 13 = Yy a w,

J‘ r, Mooy
& chelk whetner uh‘u)/’ o gnnisqible for the tube Lypo selectod'
EJ ‘< /?d.,' Y4 2 L 50
opeclally-deelgnad triodedean be used to obtain wavelengths down to 10 e,
Ultrashort-wave triode trasmsmitters are used in ¥rampport for communicuation bm.“'eer.
the switching engine and the dispatcher and between the locomotive and caboose.

R

| | | cmmaﬁrmm, B
b v e e e x.ta..-u s .,.........,...;..iu,...“ e

BN dhoun .}
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